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(57)Abstract 

PROBLEM TO BE SOLVED: To easily adjust the polarization ratio of a 
light source by direction to an arbitrary intensity ratio with respect to an 
arbitrary direction, by providing an condenser optical system and a 
double-diffracting member arranged in the optical path between a light 
source section and a wavefront dividing section, in such a way that the 
member can rotate around the advancing direction of luminous fluxes. • 
SOLUTION: Luminous flux from a light source 1 is led to a fly— eye lens 4 
through a first set of wedge-shaped prisms 200 and 201 and a second 
set of wedge-shaped prisms 202 and 203. and the wavefront of the 
luminous flux is divided through the lens 4, resulting in a plurality of light 
source images. The light rays from the light source images are reflected 
by 90 s with a reflecting mirror 8 after passing through lenses 6 and 9 
and illuminate a mask 10 through a lens 9'. Here, a condenser optical 
system is constituted of the lenses 6, 9, and 9'. In addition, the crystal 
prism 200 and quartz prism 201 are constituted in such a way that the 
prisms 200 and 201 can be rotated integrally around the optical axis AX 
by means of a motor MT. 
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* NOTICES * 

JPO and HCXPI are not responsible for any 
damages caused, by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The light source which supplies the flux of light, and the wavefront-splitting section which 
carries out wavefront splitting of the flux of light from this light source, and forms two or more light 
source images based on this flux of light by which wavefront splitting was carried out, The lighting 
system characterized by being arranged in the optical path between the capacitor optical system which 
leads the light from said two or more light source images to the predetermined lighting field on an 
irradiated plane, and said light source section and said wavefront-splitting section, and having the 
birefringence member in which the travelling direction of the flux of light was established pivotable as a 
core. 

[Claim 2] Said birefringence member is a lighting system according to claim 1 characterized by having 
the configuration from which the thickness of said travelling direction differs in the direction of a cross 
section of said flux of light. 

[Claim 3] It is the lighting system according to claim 1 or 2 characterized by at least one of two 
bfrefringence components being pivotable considering said travelling direction as a core even if said 
birefringence member does not have this ** including at least two birefringence components. 
[Claim 4] At least one of said birefringence components is the lighting system according to claim 3 
characterized by being arranged so that the direction of the optical axis may serve as an abbreviation 
perpendicular to the travelling direction of the flux of light. 

[Claim 5] It is the lighting system according to claim 3 characterized by for said predetermined lighting 
field being an abbreviation rectangle configuration, fixing at least one of said birefringence components, 
and the direction of the optical axis of said fixed birefringence component being parallel to the direction 
of the side of said rectangle configuration. 

[Claim 6] Said fixed birefringence component is a lighting system according to claim 5 characterized by 
being arranged between said pivotable birefringence components and said wavefront-splitting sections. 
[Claim 7] The projection aligner characterized by having the projection optics which carries out 
projection exposure of a lighting system given in claim 1 which illuminates the mask with which the 
predetermined pattern was formed thru/or any 1 term of 6, and the pattern of the this illuminated mask 
on a sensitization substrate. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the lighting system carried in a suitable projection 
aligner and this equipment, in order to manufacture a projection aligner, especially a semiconductor 
integrated circuit, etc. 
[0002] 

[Description of the Prior Art] In recent years, the light source wavelength of a projection aligner has 
short-wavelength-ized with high integration of a semiconductor integrated circuit. For example, the 
projection aligner using KrF excimer laser as the light source is already put in practical use, and the 
equipment using ArF excimer laser is shifting to a practical use phase from a research phase. In the 
projection aligner which makes such laser the light source, since the wavelength of the light source is 
short, the ** material which can be used as a transparency member is restricted to silica glass and a 
fluorite. Therefore, it will face carrying out the optical design of the projection lens of a projection 
aligner, and amendment (achromatism) of chromatic aberration will be extremely difficult, moreover, 
the oscillation wavelength of principle top excimer laser — half-value width — several commas — it has 
about [ nm ] wavelength width of face. For this reason, in order to ease the terms and conditions of 
achromatism, narrow band-ization is performed so that oscillation wavelength may become number pm 
extent of commas with half- value width. Here, if narrow band-ization of oscillation wavelength is 
performed using a diffraction grating etc., in addition to magnification of specific wavelength, only a 
specific polarization component will be amplified. And if projection exposure is performed using the 
flux of light which has many specific polarization components, the problem described below will be 
produced. 

[0003] If it exposes by making the flux of light which polarized into the light source, the phenomenon in 
which the image finally formed changes with directions of a pattern will arise. For example, when the 
flux of light is polarizing in the meridional direction, in the image surface, an image with small NA is 
formed in this direction. Moreover, when polarizing in the sagittal direction, an image with large NA is 
formed in this direction. Therefore, since image formation will be carried out by NA which inclined in 
the image surface if the illumination-light bundle is polarizing even if it carries out image formation of 
the pattern formed in the mask etc. by the uniform projection optics of NA even if, resolving will change 
with directions of a pattern. In high NA, this phenomenon is especially remarkable. Since it is indicated 
by the present age optics for a Yasushi Oki:" freshman, optical [ near the focus ]", optics, and the 21 
(1992) August issue in detail, it omits. 

[0004] On the other hand, as for a semiconductor integrated circuit, the mainstream is shifting to a 
logical circuit from a memory circuit. The semiconductor integrated circuit for logical circuits has the 
independent independent pattern, and it is desirable for pattern line breadth to be uniform. If resolving 
changes with directions of a partem in the semiconductor integrated circuit for logical circuits, since the 
fall of the processing speed of a logical circuit will be caused, it is not desirable. For this reason, ArF or 
KrF excimer laser is used as the light source, for example, it corresponds by the approach described 
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below in the conventional projection aligner currently indicated by the patent No. 26793 1 9 official 
report. 

[0005] Drawing 6 is drawing showing the outline configuration of the conventional projection aligner. 
The flux of light from the excimer laser 1 whose cross-section configuration of the flux of light of 
injecting is a rectangle is changed into a suitable configuration and the flux of light of an aspect ratio 
according to the plastic surgery optical system 2, and after it penetrates the quartz plate 100 and silica 
glass 101 which are mentioned later, incidence of it is carried out to the fly eye lens 4 which is the 
optical element which has arranged the single lens to high density at juxtaposition. Drawing 7 is drawing 
which observed the fly eye lens from the travelling direction (the direction of a x axis) of the flux of 
light. After the flux of light divided by the fly eye lens 4 for every element lens penetrates a lens 6, a 
field diaphragm 7, and a lens 9, it is bent 90 degrees by the reflective mirror 8, penetrates lens 9', and is 
condensed on a mask 10. Here, lenses 6 and 9 and 9' constitute a condensing lens group. The situation of 
a beam of light until it results [ from fly eye lens 4 plane of incidence ] in a mask 10 at drawing 8 (a) and 
(b) is shown. In addition, since it is simple, in drawing 8 , the optical system from a lens 6 to a lens 9 is 
only indicated to be Lens LL. In drawing 8 (a), the flux of light a which condensed to the plane of 
incidence of the fly eye lens 4 is condensed with a condensing lens LL by location a' on the 10th page of 
a mask. That is, each element lens plane of incidence and the mask 10 of the fly eye lens 4 are 
constituted by conjugate. Moreover, as shown in drawing 8 (b), the flux of light b which condensed to 
the injection side of the fly eye lens 4 is changed into parallel light with Lens LL, and irradiates a mask 
10. Consequently, wavefront splitting of the flux of light which carried out incidence to the fly eye lens 
4 is carried out per element lens, and it is piled up on a mask 10. And based on the illumination light 
supplied to the mask 10, the pattern on a mask 10 is imprinted by the wafer 15 according to projection 
optics 11. Projection optics 1 1 consists of lenses LI, L2, and L3, mirrors 13 and 14, and a reflective 
concave mirror M, and has the aperture diaphragm 12. Here, the field diaphragm 7 was arranged in the 
mask 10 in the condensing lens groups 6-9, and the location [ **** ], and has specified the lighting 
range. Moreover, fly eye lens 4 injection sides are the aperture diaphragm 12 of a projection lens, and 
conjugation, and the illumination system aperture diaphragm 5 is arranged in the injection side of the fly 
eye lens 4. 

[0006] Generally the configuration of the flux of light where it is injected from excimer laser 1 as 
mentioned above is a rectangle, and is polarizing in parallel with a rectangular shorter side. Moreover, in 
order to keep the effectiveness of lighting high as much as possible, it is desirable to make the laser 
injection flux of light of a rectangle configuration fit the appearance of the fly eye lens 4 as much as 
possible according to the plastic surgery optical system 2 which consisted of cylindrical lenses etc. 
Drawing 9 is drawing showing the relation of the laser injection flux of light alpha and the fly eye lens 4 
which operated orthopedically. The polarization direction po is parallel to the rectangular side. Since fly 
eye element lens plane of incidence is a mask 10 and conjugation, the lighting range is prescribed by the 
outer diameter of a fly eye element lens. For this reason, since change of NA of the image formation 
flux of light which originates in the above polarization directions since polarization parallel to the side 
of the lighting field of a rectangle configuration is supplied on the mask 10 which is an illuminated field 
is produced, it is not desirable. 
[0007] 

[Problem(s) to be Solved by the Invention] In order to solve the problem resulting from polarization, the 
configuration which acquires the false natural light is explained. The Xtal member 100 which is the 
uniaxial crystal processed into the wedge shape is arranged between the light source 1 and the fly eye 
lens 4. And only by the Xtal member 100, since the travelling direction of the flux of light bends 
according to a refraction operation, in order to amend a travelling direction, the silica glass 101 
processed into the wedge shape like the Xtal member 100 is arranged like drawing 6 . 
[0008] Relation with a fly eye lens is indicated to be the direction of the optical axis of the Xtal member 
(uniaxial crystal) 100, and the polarization direction to drawing 10 (a) - (c). As for the cross-section 
configuration of the flux of light alpha which carries out incidence of drawing 10 (a) to the fly eye lens 
4, and this drawing (b), the optical axis opax and this drawing (c) of the Xtal member show the 
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configuration of the fly eye lens 4, respectively. The optical axis opax of the Xtal member is 
perpendicular to the travelling direction of the flux of light, and is set as the include angle of 45 degrees 
to the polarization direction po. According to this configuration, since the Xtal member 100 is processed 
into the wedge shape, the thickness (transparency distance) which penetrates the Xtal member with the 
location as for which the flux of light carries out incidence differs. For this reason, the polarization 
condition of the flux of light of injecting changes with incidence locations to Xtal. for example, a case 
[ like drawin g 1 1 (a) ] whose polarization direction of the incident light which carries out incidence to 
the Xtal member 100 is — polarization of injection light - the vertical linearly polarized light ( drawing 
11 (b)), the horizontal linearly polarized lights ( drawing 1 1 (d)), and those middle circular polarization 
of lights ( drawing 1 1 (c), (e)) — it becomes elliptically polarized light further. And since the wave front 
of various polarization conditions is divided and piled up by penetrating a fly eye lens and a condensing 
lens, on a mask 10, the condition which polarization of various directions overlapped, i.e., the false 
natural light, can be acquired. Thus, the ununiformity of NA in the image formation side (wafer 15) 
based on the flux of light of a specific polarization condition and the variation of resolving of a pattern 
which carried out image formation can be prevented by using the Xtal member 100. 
[0009] However, the projection aligner of the above-mentioned configuration has the trouble described 
below. In order that an actual projection aligner may bend the travelling direction of the flux of light 
from the reasons of a miniaturization of equipment etc., two or more reflective mirrors are used. The 
projection aligner shown in drawing 6 has four reflective mirrors 3, 8, 13, and 14. For example, if 
bending of mirrors 3 and 4 is lost and optical system is arranged in the shape of a straight line, an overall 
length will become very long optical system. Moreover, if bending of a mirror 13 is lost, arrangement of 
optical system will become impossible physically. 

[0010] Therefore, in the optical system of a projection aligner, a reflective mirror is an indispensable 
optical element. However, to the light of the short wavelength oscillated from ArF excimer laser etc., the 
reflection factor of a P wave and an S wave cannot manufacture an equal reflective mirror. For this 
reason, even if it illuminates a mask by the natural light by bending the flux of light by the reflective 
mirror, there is a problem that the flux of light will become polarization feeling on exposed fields, such 
as a wafer. Even if it changes the laser oscillation light of the linearly polarized light into the false 
natural light on a mask side by making the Xtal member penetrate like equipment before, it will become 
the flux of light which has specific polarization components, such as p component or s component, by 
bending an optical path by the reflective mirror in subsequent optical system. Therefore, the variation in 
partem resolving by the ununiformity of NA at the time of carrying out image formation on the wafer 
resulting from a specific polarization component and line breadth will be produced. 
[001 1] It is possible to change the ratio by the direction of polarization rotating a laser light source and 
plastic surgery optical system, and rotating the incoming beams to the Xtal member itself here, in order 
to prevent change of the ratio of the polarization component by bending of the flux of tight in equipment 
conventionally. However, if the incoming beams itself are rotated and the direction of specific 
polarization is doubled in the bending direction of a mirror, when the configuration of the flux of light 
and the direction of polarization are fixed, the rectangular flux of light will rotate and carry out 
incidence to a rectangular fly eye lens. Consequently, since the rectangle field of a fly eye lens and the 
rectangle field of the flux of light are not in agreement and the flux of light is kicked by the fly eye lens, 
the quantity of light will not be able to be used effectively but decline in lighting effectiveness will be 
caused. 

[0012] This invention is made in view of the above-mentioned problem, and it aims at offering a 
projection aligner equipped with the lighting system and this lighting system which can adjust the ratio 
by the direction of polarization of the light source to the intensity ratio of arbitration simple to the 
direction of arbitration. 
[0013] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, in invention 
according to claim 1 The light source which supplies the flux of light, and the wavefront-splitting 
section which carries out wavefront splitting of the flux of light from this light source, and forms two or 
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more light source images based on this flux of light by which wavefront splitting was carried out, It is 
characterized by being arranged in the optical path between the capacitor optical system which leads the 
light from said two or more light source images to the predetermined lighting field on an irradiated 
plane, and said light source section and said wavefront-splitting section, and having the birefringence 
member in which the travelling direction of the flux of light was established pivotable as a core. 
[0014] Moreover, in invention according to claim 2, said birefringence member is characterized by 
having the configuration from which the thickness of said travelling direction differs in the direction of a 
cross section of said flux of light. 

[0015] Moreover, in invention according to claim 3, even if said birefringence member does not have 
this ** including at least two birefringence components, at least one of two birefringence components is 
characterized by being pivotable considering said travelling direction as a core. 
[0016] Moreover, in invention according to claim 4, at least one of said birefringence components is 
characterized by being arranged so that the direction of the optical axis may serve as an abbreviation 
perpendicular to the travelling direction of the flux of light. 

[0017] Moreover, in invention according to claim 5, said predetermined lighting field is an abbreviation 
rectangle configuration, at least one of said birefringence components is fixed, and the direction of the 
optical axis of said fixed birefringence component is characterized by being parallel to the direction of 
the side of said rectangle configuration. 

[0018] Moreover, in invention according to claim 6, said fixed birefringence component is characterized 
by being arranged between said pivotable birefringence components and said wavefront-splitting 
sections. 

[0019] Moreover, in invention according to claim 7, it is characterized by having the projection optics 
which carries out projection exposure of a lighting system given in claim 1 which illuminates the mask 
with which the predetermined pattern was formed thru/or any 1 term of 6, and the pattern of the this 
illuminated mask on a sensitization substrate. 
[0020] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained based on 
an accompanying drawing. 

(The 1st operation gestalt) Drawing 1 is drawing showing the configuration of the lighting system 
concerning the gestalt of operation of the 1st of this invention, and a projection aligner equipped with 
this lighting system. Expansion of the diameter of the flux of light and modification of an aspect ratio 
are made according to the plastic surgery optical system 2 in which the flux of light from the light 
sources 1, such as ArF excimer laser (wavelength lambda = about 193nm), contains a cylindrical lens 
etc. In addition, as for the light source 1, it is desirable to inject the linearly polarized light parallel to 
space. Next, the flux of light operated orthopedically penetrates the group 200,201 of the 1st wedge- 
action-die prism, and is further led to the fly eye lens 4 through the group 202,203 of the 2nd wedge- 
action-die prism. Prism 200-203 is processed in the shape of [ from which the thickness of a travelling 
direction differs in the direction of a cross section of the flux of light ] a wedge. The detail about prism 
200-203 is mentioned later. Next, wavefront splitting of the flux of light from the light source is carried 
out by the fly eye lens 4, and two or more light source images are formed. The aperture diaphragm 5 for 
determining the numerical aperture of the illumination light on a wafer side is formed in the injection 
side of the fly eye lens 4. And after the light from two or more light source images penetrates a lens 6 
and a lens 9, it is bent 90 degrees by the reflective mirror 8, and illuminates the mask 10 which 
penetrates lens 9' and has a pattern. Here, capacitor optical system consists of a lens 6, a lens 9, and lens 
9'. The field diaphragm 7 is arranged in the mask 10 within capacitor optical system, and the location 
[ **** ]. And based on the illumination light supplied to the mask 10, the partem on a mask 10 is 
imprinted by the wafer 15 according to projection optics 11. Projection optics 11 consists of lenses LI, 
L2, and L3, mirrors 13 and 14, and a reflective concave mirror M, and has the aperture diaphragm 12. 
Thus, as for the projection optics 1 1 of this operation gestalt, it is desirable to have the reflector of 
mirror 13 grade. Here, the field diaphragm 7 was arranged in the mask 10 in the capacitor optical system 
6-9, and the location [ **** ], and has specified the lighting range. Moreover, the injection sides of the 
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fly eye lens 4 are the aperture diaphragm 12 of a projection lens, and conjugation. 
[0021] Next, prism 200-203 is explained. Prism 200 and prism 202 consist of the Xtal crystal processed 
in the shape of a wedge. Since an optical path bends in a refraction operation that it is only the Xtal 
prism as the above-mentioned conventional technique described, the travelling direction of the flux of 
light has been amended by combining the silica glass 201 and 203 processed in the shape of a wedge, 
respectively. Moreover, the include angle of the wedge of each prism is set up so that the flux of light 
which carried out incidence at right angles to prism may inject almost perpendicularly. And the Xtal 
prism 200 and the quartz prism 201 are constituted by Motor MT pivotable considering the optical axis 
AX as a core as one. On the other hand, the Xtal prism 202 and the quartz prism 203 are being fixed. 
[0022] The direction of the optical axis of the Xtal prism 200 and 202 is shown in drawing 2 (a) and (b), 
respectively. Here, it is perpendicular to x and an optical axis in the direction of an optical axis, and y 
and a direction perpendicular to the space of drawing 1 are set to z for the direction of [ in the space of 
drawing 1 ]. Moreover, the angle of the optical axis opax of the Xtal prism 200 and the y-axis to make is 
set to psi. As shown in drawing 2 (b), the direction of the optical axis opax of the Xtal prism 202 
currently fixed is parallel to the direction of the side of the field of a rectangle configuration where it is 
illuminated on a mask. However, when the flux of light is bent by the mirror etc., it thinks as a thing 
without bending. Moreover, as for at least one of the Xtal prism 200 and 202, it is desirable to be 
arranged so that the direction of the optical axis may serve as an abbreviation perpendicular to the 
travelling direction of the flux of light. 

[0023] In this operation gestalt, all the bending directions of the reflective mirrors 8 and 13 and 14 
grades are the hands of cut to a shaft perpendicular to the space of drawing 1 . For this reason, 
polarization of the direction where polarization of the direction where the flux of light on the 15th page 
of a wafer is parallel to the space of drawing 1 is perpendicular to space weakness becomes strength, for 
this reason, the intensity ratio of polarization of the flux of light formed by prism 200,202 — the 
direction of y — strength and the direction of z — slight weakness ~ and it can be necessary to choose 
that ratio as arbitration It is changed into polarization of various conditions after the flux of light of the 
linearly polarized light of the direction of y penetrates prism 200,201 . Among those, if its attention is 
paid only to the linearly polarized light, as shown in drawing 3 , the intensity ratio is divided into the 
linearly polarized light of the direction of y, and the y-axis and the polarization which makes the include 
angle of (psix2) by 1 :1. Furthermore, if prism 202,203 is penetrated, the linearly polarized light of the 
direction of y will be passed as it is, without receiving change at all, and the polarization which makes 
the y-axis and the include angle of (psix2) will be divided into the polarization which makes the include 
angle to the y-axis (psix2), and the polarization which makes the include angle of - (psix2) to the y-axis 
by reinforcement 1:1. This situation is shown in drawing 4 . That is, it will be set to A:B=l+cos 
(2psi):sin (2psi) if angle of rotation of B and the Xtal prism 200 is set [ the polarization reinforcement of 
the direction of y after penetrating prism 200-203 ] for the polarization reinforcement of A and the 
direction of z with psi. This shows that polarization of there being few numerousness [ the direction of 
y ] and directions of z can be acquired in this operation gestalt. Furthermore, since angle of rotation psi 
is adjustable, it can choose the ratio of A and B as arbitration. Preferably, it is desirable to rotate the Xtal 
prism 200 so that the ratio of the amount of the polarization by the direction may become equal, and to 
choose psi, measuring the amount of polarization on the 15th page of a wafer. 

[0024] (The 2nd operation gestalt) Since the fundamental configuration of a projection aligner equipped 
with the lighting system and this lighting system concerning the gestalt of operation of the 2nd of this 
invention is the same as that of the above-mentioned 1st operation gestalt, the explanation by drawing is 
omitted. A different point from the above-mentioned 1st operation gestalt is in the point of using only 
the group 200,201 of the 1st wedge-action-die prism instead of prism 200-203. The polarization 
condition acquired by rotating the direction of the optical axis of the Xtal prism 200 by Motor MT 
around an optical axis AX is shown in (c) from drawing 5 (a). In addition, since the circular polarization 
of light does not become a problem in this case, only the linearly polarized light is illustrated. When the 
angle on which an optical axis and the polarization direction make (a) is 45 degrees (the same Fig. as 
drawing 1 1 ), in the case of 30 degrees, (c) of (b) is the case of 60 degrees. By this approach, 
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polarization of the specific direction of slant (the direction of an optical axis) can be strengthened so that 
more clearly than drawing. To face bending the flux of light by the mirror and bend to a shaft parallel to 
which the side of a rectangular radiation field like the 1st operation gestalt, the intensity ratio of 
polarization requires that only the ratio of a 2-way (y in drawing 1 , the direction of z) parallel to the side 
of the rectangle of the flux of light should change. However, when there is no constraint in the bending 
direction by the mirror, the Xtal prism 200 can be rotated and the direction of an optical axis and the 
intensity ratio of polarization can be made in agreement [ the change ****** direction ]. Therefore, the 
intensity ratio of the direction to desire can be changed by rotating one Xtal prism 200. 
[0025] In addition, although the illumination system which used only one fly eye lens was used with the 
above-mentioned operation gestalt, two or more groups of a fly eye lens and a condensing lens may be 
prepared in a serial, and the illumination system which performs wavefront splitting of the flux of light 
and superposition two or more times may be used. For example, generally the configuration which 
arranged 2 sets of groups of a fly eye lens and a condensing lens to the serial is called a double fly eye 
system. As for birefringence media, such as the Xtal member, in this configuration, it is desirable to 
count sequentially from a light source side and to arrange to a light source side rather than the 1st fly eye 
lens. 
[0026] 

[Effect of the Invention] As explained above, the intensity ratio of polarization of a specific direction is 
controllable by invention according to claim 1 by rotating a birefringence member. Therefore, the effect 
of polarization of the light which reaches on the exposed field (wafer) resulting from the way of being 
straight depended on the mirror of the flux of light can be lost. 

[0027] Moreover, in invention according to claim 2, birefringence members differ in the thickness of the 
travelling direction of the flux of light in the direction of a cross section of the flux of light. Therefore, 
since the distance which penetrates this member with the location of the flux of light which carries out 
incidence to a birefringence member differs when the linearly polarized light carries out incidence, it is a 
injection side and polarization of various conditions is acquired. 

[0028] Moreover, in invention according to claim 3, it has at least two birefringence components, among 
those one side is pivotable. Therefore, the intensity ratio of polarization of the direction of arbitration is 
controllable. 

[0029] Moreover, in invention according to claim 4, the direction of an optical axis is an abbreviation 
perpendicular to the travelling direction of the flux of light. Therefore, control of the amount of 
polarization becomes still easier. 

[0030] Moreover, in invention according to claim 5, the lighting field on a mask is an abbreviation 
rectangle configuration, and the direction of the optical axis of the bhefringence component fixed is 
parallel to the direction of the side of said rectangle configuration. Therefore, even when the cross- 
section configuration of the flux of light orthopedically injected and operated from the laser light source 
is a rectangle configuration, it can illuminate efficiently without loss of the quantity of light, and the 
intensity ratio of polarization can be controlled according to the direction of the side of a lighting field. 
[0031] Moreover, in invention according to claim 6, the fixed birefringence component is arranged 
between a pivotable birefringence component and the wavefront-splitting section. Therefore, since the 
drive rotation section of a mirror is separated from optical system, such as a fly eye lens, stable lighting 
is performed and the thing of it can be carried out. 

[0032] Moreover, in invention according to claim 7, by using the lighting system concerning this 
invention, the effect of polarization which depends in the bending direction of the flux of light can be 
avoided, and the partem of always good resolving can be projected and exposed. 

[Translation done.] 
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